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Twelve patients with bladder carcinoma (11 cases of transitional cell carcinoma and

one squamous cell carcinoma) were examined with 0.1 T resistive magnetic resonance

(MR) imager. Eleven subjects later underwent open surgery or transurethral resection
(TUR), and in one case MRI confirmed prostate invasion, which was known by tran-
srectal needle biopsy previously. In T1-weighted images all of the main tumors with 2.
3 cm-6.3 cm in diameter were detected easily. Bladder wall and perivesical fat invasion
of the tumor were best evaluated with T2 and T1-weighted images, respectively. Staging
was accurate in 10 of 11 cases in prospective studies. In 9 cases, the accuracy of MRI
staging was compared with that of CT and seemed to be superior to CT. Direct sagittal
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view provided improved demonstration of tumor invasion of the prostate. MRI may be
useful in the evaluation of detecting and staging the bladder carcinoma.
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B BEEE D Z W B> T Magnetic Reso-

nance lmaging (MRI) I3 X f&EBENE N2 LD
I (EERHERR DB E S RERICENL T B,
( JEEOKE IS, (3B DIFELED artifact I
5w, FREREIOREN D, FD
FIE2Sd 5, & WM EXRIZL 72354 MRI

WEEEI RS 2 &2 LIRSS T1 i HRE G
BOLTEEFSHE, T2 BREH BV TEHESTH
& UCERER BT U CHEIR IR A T E, F
BEBEEEDAREDS T2 JEREHRICI TR & 4
* ABEEWEBOEES OMOFROEE 5
ELTHHTIRE T H B, EREkDZIEICR S
NEVWRFAEELTWS, 207 MRI IZEER
BEEORHEEICENTY AT TRL, BERE
DFEFUCAFI R TH 5 EEE OB
“BeEzZonD, LrLERENESED MRI 2
BB 25 oz (3-7), AFE

TIkBEMEEOMIAZH B LU, ZOEEED
HIEICB T2 MRI OFRMEICDWTRETT 5.

R & ST

RERFEFREHFREIT 1985 F 10 & D
1986 4 9 A & CTITHEAT L 72 BEBEIE S © MRI iE
Bl (B11 A, 1A, 38-825%, FH61.6k)
T, IRHEERICHRE D % & 1Lz transitional cell
carcinoma 11 #ll, squamous cell carcinoma 1
Blizow TR 21To72, 9BICIZCT 2 & 3

staging 237 &7z, 6 BNCBAREMT, 5 BIZERER
EREBYIERM (TUR) 23, %7z 140 tran-
srectal needle biopsy & THIZ IR DEEHFE
A3 NIz, MRIIZ & % tumor staging & TNM
SHEDICE DN TR &1, MRI O staging 12
$ % criteria & Table 1 CEHEN T3,

Table 1 Tumor Staging of Bladder Carcinoma
according to TNM System*

Primary Tumor Pathologic
Category findings

Tis Carcinoma in situ
T1 Lamina propria infiltration
T2 Extension to superficial muscle
T3a Extension to deep muscle
T3b Infiltration through bladder wall
T4a Invasion of neighboring organs
T4b Invasion of the pelvic or abdominal

wall

*See International Union Against Cancer (1),

BEREEE D IBE AR R 5 T 2 12 1d, BERED
BWREZ2HB2 LR ETHL2DT, BE?2
EEEIRT 2 S HEIR 221k, & 2 WITMREER I
Nelaton catheter % BEBEPIZHA L A& 100
cc BIEAULT, 7z, MIREBRESHOFEL TS
5120 1O TS 2 FEEE L7, AR
BRFEENEENE FRN0ITMRIEE
(Asahi Mark-]) Th 5, A7 A A satura-
tion recovery (SR)#%TIX 5 mm, spin echo
(SE)ETIE 8 mm, #xfiE1E SR Tl repeti-

ZFERH WBEM6E3HE3IA 1 H

BIEERSE (T 663) BHEMRE/II1E 1S EEEMAFHEHIR FIH®E
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tion time (TR)=500-600 msec, echo time
(TE) =13 msec ; SE £ T I TR=500-2000
msec, TE=30, 60, - , 180 msec @ multi (6)
-echo, &%\ TE=40, 60, - , 200 msec
@ multi (5)-echo % Fi\>, data matrix size 1&
256 X256 & L7z, YIWTTH I3 BT O multi-slice %
BEARE L, EENER, %REE, TEE, piEECH
3 e EIRREE, HEICH 2 & xEERTE
mz .

e S

(1) EEfEHEORE

FEEDOAKEX1F2.3-6.3cm b0, 24
28 MRI CTHH & iz, BERESRRT R o B HRAL &
MRI W& X D FEH SN EEOSMIE 2 L
FEBICOWTE T1 MWHRABERICBWTE2H—5
Uiz, EBEOARDREHIREI DV TIE BEMESEAT
RTEZES 76F 7602 MRI TEEMEEL LT,
F 7o BERESR AT R CREMD 4 fldh2ps MRI
WCEEMN e LTI nT, BEAHO 141
i MRI Z CREENIMNC T2 5 BEE BRI
Sz,
(2) MRI LREFHEEE & OHE

REMEE TH 2 pT1-pT2 D 10 fEFI &2
WREOEEDOZH T IFIZB T low stage
tumor ZMHNCZHITE /2. BORENRED S
s, FEEL AT {, MRI £ T3a £ £ 2
5 NIERNZ, total cystectomy 12T pTlb T
Holz. pT3b D 1 HIFEZEM T, BEORELHE
B, BENANOBRESHEH SN, pT4 DEFIT
ZEERIZ B > TEEME THIN A DBEN R
Wi THEBICH I & T,

EbtEED MRI, CT B X WREZENREIC &
% staging DFERDS Table 212 EH SN T
5.

REOREF 2 ERT 5.

Table 2 Results of MRI, CT and surgical sta-

ging in patients with bladder carcino-

ma
AGE/ MRI SURGERY
CASE spx sizE cT
(cm) SITE STAGE STAGE HISTOLOGY
1 63/M 2.3 lat =T2 =T2 pTla TCC
2 69/M 3.4 pos =T2 T3a pTla* TCC
3 82/M 3.4 bas =T2 =T2 pTla TCC
4 50/M 3.3 lat <T2 T3a pTlb* TCC
5 61/M 6.3 lat T3b T3b pT3b* TCC
6 69/M 2.6 pos =T2 <T2 pTla TCC
7 60/M 4.0 bas T4 pT4 TCC
8 77/F 3.7 ant =T2 — pTla TCC
9 38/F 4.0 pos =T2 T3b pTlb* TCC
10 54/M 3.7 lat =<T2 =T2 pTla TCC
11 58/M 3.8 lat T3a T3a pTlb* TCC
12 59/M 5.3 pos =T2 — pT2* SCC

* Open Surgery
bas: base, lat: lateral wall, pos: posterior wall,
ant: anterior wall, SCC: squamous cell carcinoma,
TCC: transitional cell carcinoma

EFIT 635K, FBH.

EbE SR CAHEIEE I LR/ NS R B EEOE
Ex:D 7., MRIIZT, SR (600/13) ® T1 i
FEG CAAECE2.3cm OBEMEDOIEM
18 CTHNERDE 72 S HEBAE SEMEE 5 DR
THi 7z SN BEHENREANZZH L T2 O3 H
- (Figla). SE (1500/120) T2 shFHiE &
W TREB O EBAL O BEBLEE |3 A 72 fEE 0 #f
BoOHEENRsNT, BRNREIZVWEEZ
(Fig.1b). TUR & THRERAEMR M I B 1R
BRI LR N, pTlb £ SES L.
ER 2 69 5%, B

T1 8 E & SR (500/13) THREEAHNIHZE
MOEEFED 5 1L (Fig.2a), T2 EHAEG SE
(1500/180) THIE IXEHE DT EE TR PAET
H2y, BERZRSNTENREL R 2
L7 (Fig.2b). CT TIZEENBREH D, T3a &
k& N2 A3, total cystectomy FEITE 4, R
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Fig.1. - Case 1- (a) T 1-weighted image
(600/13) shows protorusion of a pedun-

culated tumor in the right lateral wall.

(b) T2-weighted

image (1500/120).

Apparent thickening or disruption of

the muscle layer is not depicted and

invasion of the wall is denied, which is

confirmed in the TUR specimen his-

topathologically.

B2 pT1b & HIBAL 72,
FEFI S 828k, B ,
T1EFE D SR (500/13) EfERET=
AEICEERICABEAZHE T 2 EELTED 51
7z (Fig. 3 a). T2 i&AE & SE (2000/200) T
BEREEE D EE S AE 2R 3 (Fig.3b), BENE
HIREES N, TUR IC & 2R EEMHS BRI
XD InEHERL.
EFI5  614%, S
SE (1500/150), T2 S&EFEEERIC T AHIEE 12
AR BEDIEE & A& 2R 7z (Fig.db)., BETR
FE & SE (1500/30) THEE D IMANZ A8 23 ]
&R U CBEBE A E O BRI A D A A, BE
HREFRD 5N B B8, ERIME D PSRRI R

7o Tw3 2 Epb» 3 (Figda), BED T2 1%
56-73 msec TH o 7:, total cystectomy HEfTL,
T3bThHsZ LRI NI,
FEF 7 60 5%, B

A ¥ EERAEGRO SE (1500/30) Ef%
IRET G CRERL R BE > o RERIC 20 1 TREDIRE &
TER2ZE D 2 (Figha)., T2 FE & O SE
(1500/180) TEE D fEEI 5 L T F 5 OHIIR
NODEE O HERHBER I & L7z (Fig.sb).
A 113 MRI 1T 7 12 transrectal needle
biopsy & THIZARNDREHBH L T v 72 28
MRI i3 & 1z BRI/ L 7,
EFI 12 59 5%, S,

T1 s#FAEBRD SR (1500/30) TRMERE L O
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Fig. 2.

- Case 2 - (a) Tl-weighted image

(500/13). There is a tumor in the pos-

terolateral wall.

(b) T2 - weighted

Image (1500/180) is considered to show
a low grade tumor because of moothly

thin muscle layer. In CT, diagnosed as

a mass invading into deep muscle

layer, and underwent total cystectomy,
which was proved to be pTla his-

topathologically.

SR (600/13) MWk TEMEA R BENIC ORI
P OME THERMEEBRESE DY, B
WL IRES N TWARICRZ 22, —HfE
EHErEECTE Y, MENEELEZ2. I
¥R L CEERENREATRIC M T 5 EE R R
» % (Figs.6a, b). SE (1500/150) & T2 78
B CHBOTELEREXR >0, EEO
B & i BENREII B ERN £ & 2 s iz (Fig.
6¢c). Open surgery DOfERIE pT2 LHBAL 72,

£ %

MRI 12 8\ TIxBERIER & JROZE L\ T1 1A
DOEED - OEFFIZHERT S 2 LI T
RE {5 T IEE O BEBE P EE A~ D Ze AR HIEAIR I
BH N3, MBE2T- el EEE R
R RN, FORND B DIRERZE2.3cm TH
ST HRETIRERE L. cm OEEIEHINT
V5 (4), BEREEED RS T2 23720 T2 583
B G CER & bt A B o BE RS AR D B 5 5 O H
OEROEEEH L LTHEENE, 20D
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Fig.3. - Case 3 - (a) T1-weighted image
(500/13). A pedunculated tumor in the
trigone is well delineated in median
sagittal view. (b) No thickening of the
bladder wall is demonstrated in T2-
weighted image (2000/200) and is con-
sidered to be a low grade tumor. Path-

ologic examination confirmed the MRI

-findings.

BB DAEPLIEESEDENRBEOHE I T2
BHREHSEL TWwA, 0.5T U Lo EE
MRI Z£{& Ti3 chemical shift D729 artifact
MEL, Z D7 HFEMEEOREE S TR 2D,
BOoEERHEDRE 22 L DHENDH B
(4, 8, 9)2% 0.1 T HEBEHMER TIZ chemical
shift IFERZ S D L3k 520, & 5 ITERSE
SEEEE MRI Tl SRS EER & g L T2
DEREIR S B VW IRE SRREICEN TV S
Ly d0, EFEOBENNOREOHEICENT
WaEEZOND, FEEEOHEDBWIXIAE
FEOBERCH Y, FEFWSEE T2 UTO
low stage & T3a LA_E®D high stage IZ31F, &
51zt % % T3a, T3b, Tda B X U Tdb I254H

TE 2, AEFIEECHE VT TUR THRIB R HIET
& % low stage tumor 10 FID 5 % 9 FlZ IEME
staging 372 27z, overstaging L7z D13 1
DHTH5HH, ZDOERFIE MRI IZTEDIEE &
RENR 51 T3a &2 & Nz oSRESERICIX
pT1b TH o7z, AFNZ MRI fEfTERTIC TUR A8
T Ty, MROREEZIEBERE DR
£EEz 6507z, CT Tk T3a LT @ tumor
staging 1236 V> THRERE, RERE T & 5 WIS IERAER B
RiE & RIEHRBADREOERA N HE : sh b
(2), EBEE L DBEIC S CT 13 low stage tumor
9BID > B 4 flic T3a & overstaging A3 7 &
7z, THZR LT MRI Tl overstaging 1% 10
Bl LD 1B ATH -7, EEO EMEE
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- Case 5 - (a) Proton density image
(1500/30). The tumor extends laterally
to the perivesical fat tissue, but not to
(b) T2-weighted
imagel500/150) depicts considerable
thickening and irregularity of muscle

the pelvic wall.

layer along the left lateral wall. Cal-
culated T2 of the tumor are 56-73
msec.

ADEFEIZ T1 R E G TEES R
PhfE# D EE RO R CHIRICHLE S

HRERS

b

Fig. 5.

%

- Case 7 - (a) Proton density image
(1500/30) and (b)T2-weighted image
(1500/180). In median sagittal section,
considerable thickening of the wall of
trigone and contiguous tumor invasion
of the prostate are demonstrated.

161723 MRI i3 T3b % [EREIC2HTL 72,

SR BRI TEER S S 0 8 D R HBE I &N,
¥ e BEMEE > SRR DERORE 2 R 2

DwEFTHY,

1 BN BISZBRA DR % Eif
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TRl o @<, BRRAELEZS
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Fig. 6. - Case 12 - (a) T1-weighted image

500/13) shows smooth and homogenous
soft tissue intensity area in the right
posterosuperior wall. Irregular protor-
usion of the tumor into the bladder
cavity is also noticed. (b) Proton den-
sity image (1500/30) and (c) T2-weight-
ed image (1500/150).
tumor invasion of the bladder wall is

No apparent

considered because of the smooth mus-
cle layer.

Eﬁ’%i%&bh TEEBLIEZ D ERAL % & I HEE O
Z NI T MRI OB E2SHES S 2 FTREMHE
DE,
AHEDEER IS 8 B NMR E¥% (54,
1986 £F), ¥ & U 47 |1 H E R < (R, 1987
F) KRTHEERL.

X m
1) International Union Against Cancer: TNM
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